Age dependence of seizure-induced oxidative stress.
The mechanisms underlying the decreased vulnerability of the immature brain to seizure-induced neuronal death remain unknown. We asked whether oxidative stress plays a role in the resistance of immature animals to seizure-induced brain damage. Mitochondrial aconitase inactivation and 8-hydroxy-2-deoxyguanosine (8-OHdG) were used as indices of steady-state mitochondrial superoxide (O(2)(-)) production and oxidative DNA damage, respectively. Kainate-induced seizures resulted in increased mitochondrial aconitase inactivation and 8-OHdG formation in adult (postnatal day 30 or more), but not in immature rats (postnatal days 12 and 21). Kainate administration did not induce manganese superoxide dismutase (MnSOD) or CuZnSOD in immature or adult rats. This developmental increase in mitochondrial O(2)(-) production and oxidative DNA damage following kainate seizures suggests that mitochondrial oxidative stress may be a key factor that renders the developing brain resistant to seizure-induced brain damage.